In this paper the concepts of a parameter map and velocity on time scales are introduced and investigated some properties.
Introduction
The calculus on time scales was initiated by B. Aulbach and S. Hilger [2, 11] in order to create a theory that can unify discrete and continuous analysis. The theory of time scale, which has recently received a lot of attention was important for calculus in order to unify continuous and discrete analysis. On the other hand, nowadays time scale calculus is used for several papers in other scientific areas. One of this area is the differential geometry. Especially all theory of the ordinary differential geometry works in the continuous case, not in discrete case. This is a big problem in the differential geometry for discrete case. Because of this reason, some geometric properties on time scale have recently received a lot of attention. Some preliminary definitions and theorems on time scales can also be found in [7, 8, 9, 10] which are useful references for calculus on time scales. Also the concepts of derivative mapping and the delta connection on time scales was introduced in [5] . Some differential geometry references are used in [1, 3, 6, 10] . In our paper by choosing different time scales we will consider velocity and a parameter map of a plane curve and give some differential geometric properties on time scales.
Preliminary Notes / Materials and Methods
A time scale is an arbitrary nonempty closed subset of the real numbers.
Definition 2.1 Assume f : T → T is a function and let t T
k . Then we define f Δ (t) to be the number (provided it exists) with the property that given
We call f Δ (t) the delta (or Hilger) derivative of f at t. Moreover, we say that
Definition 2.2 Let T be any time scale. The forward jump operator σ : T → T is defined by σ(t) := inf{s T : s > t}, and the backward jump operator ρ : T → T is defined by ρ(t) := sup{s T : s < t}, for t ∈ T. Let us define the interior of T relative to α which is a function that maps T into T to be the set
or α(t) = t and t is not isolated}.

Theorem 2.3 Assume that v : T → R is strictly increasing function and
Theorem 2.4 Let (T, Δ) and (T,Δ) be time scales related by a function g : T →T. Let w :T → R and let z = w • g. Suppose that t is a point of T k such that g has the property g(σ(t)) =σ(g(t)). If g Δ (t) and wΔ exist, then z Δ (t) exists and satisfies the chain rule 
has a delta derivative at that point which is expressed by the formula
In this study we will consider 2-dimensional delta derivative mapping instead of n-dimensional delta derivative mapping in [4] . 
The Jacobian matrix of f at P has rank n, n is the dimension of the domain U of f , and n ≤ 2. 
A Parameter Map on Time Scales
The functions α i , which are the components of the curve α(t), are delta differentiable functions from I to R, for i = 1, 2 on time scale. Let x i : R 2 → R be Euclidean coordinate functions for all i = 1, 2. Then we can write the formula α i = x i • α. We say that the function α is regular, if the Δ-derivative mapping α Δ * (t) is one-to-one for every t ∈ I. Thus, rank of the Jacobian matrix
should be one at every point t. Generally a Δ-differentiable curve can be called as an imagine set of an α regular function denoted by the α(I) set. 
Proof. Let α = (α 1 , α 2 ) and β = (α 1 • h, α 2 • h). By using the chain rule in Theorem 2.4 we obtain
Theorem 3.4 Let (T, Δ) and (T,Δ) be time scales and α : I ⊂ T → R 2 be a Δ-differentiable plane curve. (By considering the Theorem 2.4) suppose that t is a point of T k such that a function h : J ⊂T → I ⊂ T which is one-to-one and onto, has the property h(σ(t)) =σ(h(t)). Let β = α • h and t 0 = h(u 0 ). If a vector T (t 0 ) is a unit delta tangent vector of the Δ-differentiable plane curve α at the point α(u 0 ) and a vectorT (u 0 ) is a unit delta tangent vector of the Δ-differentiable plane curve β at the point β(u 0 ). Then we have the following:
Proof. Using the chain rule in Theorem 2.4
Here we know that h
So we obtain T =T or T = −T .
The Velocity on Time Scales Theorem 4.1 Delta derivative mapping vector α Δ * t ( d Δt
| t ) is the delta tangent vector of the Δ-differentiable plane curve α at the point α(t).
Proof. Let t ∈ I ⊂ T, v t ∈ T t (R). Assume that
If we specially choose the tangent vector as
Here, the delta derivative mapping vector is the delta tangent vector of the Δ−differentiable plane curve α at the point α(t).
Definition 4.2
Let α : I ⊂ T → R 2 be a plane curve on time scales with the formulation α(t) = (α 1 (t), α 2 (t)). For each number t in I, the delta tangent vector
at the point α(t) on time scale can be called as velocity vector of the plane curve α at the point α(t). Also the norm ||α Δ (t)|| is called velocity of the plane curve α(t) on time scales.
Lemma 4.3 Consequently we have prove that the Δ-derivative mapping vector of α plane curve on time scales is equal to velocity vector of the curve at the point α(t).
Theorem 4.4 Let a plane curve α
: I ⊂ T → R 2 be σ 1 completely delta differentiable and f ∈ C ∞ (T × R, R) be a differentiable function. Assume we have α 1 (T) = T 1 , α 2 (T) = T 2 .
Thus we get following equation:
Proof. Let the plane curve α be σ 1 completely delta differentiable. α Δ (t) is a delta tangent vector of the plane curve at a point α(t) and this vector can be denoted as
By using the Eq. 2.1, we get
Here x i is i th Euclidean coordinate function for i = 1, 2 and also α 
We can write the following equation from Corollary3.3 in [1] :
Thus we have
As we know β
, we obtain the equation
. As a result, the vector F * p (α Δ (t)), which is a delta velocity vector of the Δ-differentiable plane curve F • α at the point F (p), is equal to β Δ (F (p)) which is a delta velocity vector of the Δ-differentiable plane curve β. 
A Numeric Example and Conclusion
Note that the derivative with the time scale T = R is equal to well-known derivative of continuous analysis. We know that the forward jump operator of the time scale T = R is σ(t) = t, from in [7] . Then we get the velocity vector as following:
For t = −3, the coordinates of the velocity vector is α (−3) = (−6, 3). Thus the tangent vector of the plane curve α at the point α(−3) = (9, −9) is equal to the velocity of the plane curve α at t = −3.
Here we will investigate above example with taking time scale as T = Z. As we know the forward jump operator of the time scale T = Z is σ(t) = t + 1.
Thus we can get the velocity vector on integer time scale as following:
α Δ (t) = (σ(t) + t, 3) = (2t + 1, 3) f or t ∈ T = Z. 
